An aim of the research is to analyze whether observations from gravimetric GRACE mission and GOCO hydrosphere models can be useful for evaluating local hydrosphere conditions, and so, flood and drought prediction. The investigation shows that combined gravimetric and meteorological models provide more reliable modelling of water flows than "gravimetric only"and "meteorological only" models.
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INTRODUCTION -THEORETICAL BACKGROUND
Satellite-borne gravimetric models have a global range, so regionally the accuracy is often not satisfying when precise perception is needed. But using satellite gravimetric data is a cheap and quick way. On the other hand, in geodesy a meteorological data does not fulfill all requirements of a geodetic task. Moreover, in a flood/drainage situation there is a need of quick, cheap, regional and accurate value of equivalent water thickness (EWT). The idea of combining gravimetric and meteorological model was caused by a wish of preparing a EWT model which is the closest to reality.
In geodesy one of the most important issues is the geoid, which link all surveying methods and is a basis of every geodetic tasks. Over the years, scientists elaborated plenty of approaches to determine the geoid. Here, in the paper authors want to present a geoid computation, which is computed in a similar way to EWT using satellite gravimetric data. The computed EWT values changes are used for estimation of water flow risks. In the paper two gravimetric models are used; first based on the GRACE mission observation, and the other is the GOCO03S model, combination of CHAMP, GRACE, GOCO and SLR data. In the paper a comparison of the two models is presented for better and more conscience usage of gravimetric observations. Gravimetric model is then combined with a meteorological data using Gaussian filtering, which has delivered a combined model for flood prediction. GRACE RL05 data were acquired from the CSR GRACE website in a form of extension of the spherical harmonic coefficients ΔC l,m , ΔS l,m . To compute a millimeters of EWT with filtration from raw GRACE observation, Anisotropic NonSymmetric Filter (ANS) was used, described in equation below.
f w -mass change, R -Earth radius and a filter W(w,y) describes formula:
Where l, m are degree and order of a spherical harmonic expansion, Y'l,m normalized spherical harmonic, Wlm,pq filtering coefficient, and ζ and η coordinates of a point on a sphere.
ANS filter in non-symmetric in accordance to points x, y and is dependent on both, degree and order. Moreover, it can minimize root mean square error (Klees et al., 2008) .
GOCO03S MODEL
The second model was GOCO (Gravity Observation Combination), in its version of 03S (Mayer-Gurr et al, 2012) . The aim of GOCO model preparation was to achieve a global gravity field model of a great accuracy and resolution. It is a combination of CHAMP, GRACE, GOCE and SLR previously individually for each filtered observations. A terrestrial data is also added. Methodology of evaluating a GOCO model was superposition of full normal equations plus optimal weighting of the mentioned models. In a process of preparing a GOCO03S model, at first it is parameterized, than a combination of a consistent normal equation is computed, at least an optimum solution is prepared in a form of variance component estimation. Up to 120 degree and orders GRACE observations are dominant, at 140-220 the GOCE data is dominant, up to 230 the most important role is played by the regularization. This process is connected with errors in extension of the spherical harmonics coefficient. (Goiginger et al., 2011) Wahr et al., 1998) 2. DATA Gravity coefficients ΔC l,m , ΔS l,m were computed on a basis of one-stage differential post processing.
DATA USED IN A PAPER ARE:
 GRACE model filtered with Anisotropic NonSymmetric Filter,  GOCO03S model (a combination of GRACE, GOCE, CHAMP and SLR data),  Meteorological data in a form of WGHM model.
GRACE DATA
Satellites of the mission called Gravity Recovery and Climate Experiment (GRACE) were launched and placed in orbit in 2002, and provide information about the temporal variation of the gravity field of the Earth (Tapley et al., 2004) . Satellites are on a low, 500-km orbit at a distance from each other about 220 kilometers -between 170 and 270 km (Svehla and Foldvary, 2006; Somodi and Foldvary, 2011) . Deviations of the gravitational field of the Earth cause a slight change in the distance between the two GRACE satellites. GPS satellites help to determine the precise position of the two GRACE satellites in orbit. On-board accelerometers are used to measure the non-gravitational acceleration (Tapley et al., 2004) .
CSR Data Centers have latest been delivered the RL-05 (Release Note 05) models based on the GRACE measurements. Solutions of the various centers are different because of the degree of the spherical harmonics expansion -ranging from a degree of 60 or more. GRACE gravity field models are published as GSM files (Bettadpur, 2007) . They contain ΔC l,m (t) and ΔS l,m (t) coefficients of the gravity field expansion into spherical harmonics series (Bettadpur, 2007) . From the previous products the RL-05 differs notably, since the used tidal and static field models are more accurate (Watkins et al., 2007) .
In case of the available GRACE models, a filtering over area of some 100 km is unavoidable due to overcome the stripes in the raw data (Foldvary, 2007) . The easiest way to remove errors of a higher degree of spherical harmonics is a simple filter: apply limited maximal degree of spherical harmonics expansion (Sneeuw et al., 2005) . This approach has the disadvantage that it greatly reduces the signal strength, despite the removal of the systematic errors (Templey and Reiger, 2008) .
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153 Fig. 1 Statistics of the used gravimetric models.
EGM2008 were almost the same (0.22 mm for GOCO03S and 0.20 for EGM2008 mm). It can be said that using GRACE data improved almost two times the accuracy of gravimetric data in Poland. The GOCO03S model's accuracy is almost the same as that of EGM2008. For GRACE RL05 the computed values of EWT were 0.12, which means that millimeters of EWT computed from the CSR GRACE model were closer to each other in comparison with GOCO03S and EGM2008 models.
MODEL COMBINATION
The aim of the paper was to try to improve global gravimetric data in such a way that regional applications may take a benefit of it. For this purpose, there was a trial of combining gravimetric and meteorological data. As the meteorological model needs some calibration so that it has the same reference as gravimetric data, some post-processing was expected to be done. The model was previously used; results were described in a paper (Birylo and Nastula, 2013) . In that paper the modification and calibration of WGHM was presented, which model correlates the best with gravimetric data. A need of modification detected: a new scaling factor and a twomonth shift has been observed in the meteorological data when compared with gravimetric data in a form of millimeters of EWT.
WGHM model was modified with EWT modification factor (a value of 0.0065 was determined by Birylo, Nastula (2013)). Modification factor was computed according to the formula: Fiedler and Doll, 2007) . WGHM is a model defining the richness and use of water resources, there is a combination of water changes due to natural processes and human activities. The model consists of four components: surface water, snow, groundwater, soil, all of which were used in tests (Gunter et al., 2007) .
AREA: CASE STUDY FOR THE SOUTHERN PART OF POLAND (SUDETY, MALOPOLSKA AND SILESIA AREAS) FOR YEARS 2003-2010
In a paper two gravimetric models were tested: GRACE observations model (observation from CSR Center webside, filtered by authors with ANS filter) and GOCO03S. The two models, after filtering, were compared to well-known EGM2008 model (Pavlis et al., 2012) . The authors decided to compute a gravity anomaly, geoid and deflection of the vertical for GRACE, GOCO03S and EGM2008 models using ΔC l,m and ΔS l,m . For a better perception of the models, statistical characteristics were put under comparison; mean value and standard deviation were computed. Results are presented in Figure 1 . Comparison should have some kind of release model, which can be the same for GRACE, GOCO and EGM2008 model. The authors decided to use POLREF data, not in use in Poland now but still good for tests and accuracy evaluation. POLREF data consists of 348 geodetic points placed in a dispersed but regular network in the whole area of Poland (Pażus, 2009) .
It is shown in figure 1 that the least standard deviation when compared to POLREF network was found for the newest GRACE release: RL05 (st. dev.: 0.13 mm), standard deviation of GOCO03S and The next step was combining gravimetric data with meteorological data. For this purpose a spherical harmonic coefficients were set in a way: GRACE + WGHM model and GOCO03S + WGHM model, finally a combined modell using Gaussian filtering (Jekeli, 1981) . Results are presented in Figure 3 : the difference between original CSR GRACE RL05 model and combined GRACE + WGHM model ( the darker line in Figure 3 ) and difference between original GOCO03S model and combined GOCO03S + WGHM (lighter line in Figure 3 ). S are EWT values of each model (P for the first reference model, which was taken into account, while F index refers to the following model), N is the number of months, and A is the scale factor.
Results are presented in Figure 2 , where dark line describes ETW for southern Poland from GRACE data; dashed light line describes ETW for southern Poland from GOCO03S model and light line is the WGHM model.
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